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IMPORTANT 
SAFETY DISCLAIMER 

ARI does not set safety standards and does not certify or guarantee the safety of any products, components or systems 
designed, tested, rated, installed or operated in accordance with this standard/guideline. It is strongly recommended 
that products be designed, constructed, assembled, installed and operated in accordance with nationally recognized 
safety standards and code requirements appropriate for products covered by this standard/guideline. 

ARI uses its best efforts to develop standards/guidelines employing state-of-the-art and accepted industry practices. 
ARI does not certify or guarantee, that any tests conducted under its standards/guidelines will be non-ha2ardous or 
free from risk. 



ARI CERTIFICATION PROGRAM PROVISIONS 

Scope of the Certification Program 

The Certification Program includes all Unitary Air-Conditioning and Air-Source Unitary Heat Pump equipment rated 
below 65,000 Btu/h [19,000 W] at ARI Standard Rating Conditions (Cooling). 

Certified Ratings 

The following Certification Program ratings are verified by test: 

Unitary Air-Conditioners 

A. Air-cooled under 65,000 Btu/h [19,000 W] 

1 . ARI Standard Rating Cooling Capacity, Btu/h [W] 

2. Seasonal Energy Efficiency Ratio, SEER, Btu/(W-fi) 

B. Water-cooled and evaporative-cooled under 65,000 Bm/h [19,000 W] 

1 . ARI Standard Rating Cooling Capacity, Btu/h [W] 

2. Energy Efficiency Ratio, EER, Btu/(W-h) 

Air-Source Unitary Heat Pumps 

Air-cooled under 65,000 Btu/h [19,000 W] 

1 . ARI Standard Rating Cooling Capacity, Btu/h [W] 

2. Seasonal Energy Efficiency Ratio, SEER, Btu/(W-h) 

3. High Temperature Heating Standard Rating Capacity, Btu/h [W] 

4. Region IV Heating Seasonal Performance Factor, HSPF, Minimum Design Heating Requirement, 
Btu/(W-h) 

Conformance to the requirements of the Maximum Operating Conditions Test, Voltage Tolerance Test, Low- 
Temperature Operation Test (Cooling), Insulation Effectiveness Test (Cooling), and Condensate Disposal Test 
(Cooling), as outlined in Section 8, are also verified by test. 



Note: f 

This standard supersedes ARI Standard 210/240-94. 
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UNITARY AIR-CONDITIONING 
AND AIR-SOURCE HEAT PUMP EQUIPMENT 



Section 1. Purpose 

1.1 Purpose, The purpose of this standard is to establish, 
for Unitary Air-Conditioners and Air-Source Unitary Heat 
Pumps: definitions; classifications; test requirements; rating 
requirements; minimum data requirements for Published 
Ratings; operating requirements; marking and nameplate 
data; and conformance conditions. 

1.1.1 Intent. This standard is intended for the 
guidance of the industry, including manufacturers, 
engineers, installers, contractors and users. 

1.1.2 'Review and Amendment. This standard is 
subject to review and amendment as technology 
advances. 



Section 2, Scope 

2 . 1 Scope. This standard applies to factory-made Unitary 
Air-Conditioners and Air-Source Unitary Heat Pumps as 
defined in Section 3. ■ . 

2.1.1 Energy Source. This standard applies only 
to electrically operated, vapor compression 
refrigeration systems. 

2.2 Exclusions. This standard does not apply to the 
rating and testing of individual assemblies, such as 
condensing units or coils, for separate use. 

2.2.1 This standard does not apply to heat 
operated air-conditioning/heat pump equipment, or to 
packaged terminal air-conditioners/heat pumps, or to 
room air-conditioners/heat pumps. 

2.2.2 This standard does not apply to Unitary Air- 
Conditioners as defined in ARI Standard 340/360 
with capacities of 65,000 Btu/h [19,000 W] or 
greater. •■■■■■■■ ' ' ' V 

2.2.3 This standard does not apply tq Air-Source 
Unitary Heat Pumps as defined in ARI Standard 
340/360 with cooling capacities of 65,000 Btu/h 
[19,000 W] or greater, or to water-source heat 
pumps, to ground water-source heat pumps, and to 
ground source closed-loop heat pumps. 

2 .2.4 This standard does not include water heating 
heat pumps. 



2.2.5 This standard does not apply to rating units 
equipped with desuperheater/water heating devices in 
operation. 



Section 3. Definitions 

All terms in this document shall follow the standard industry 
definitions in the current edition of ASHRAE Teiminology of 
Heating, Ventilation, Air- Conditioning and Refrigeration, 
unless otherwise defined in this section. 

Note: See Appendix C for definitions that apply to the 
testing and calculation procedures- required' by Appendix C- 

3.1 Air-Source Unitary Heat Pump. One or more 
factoiy-made assemblies which normally include an indoor 
conditioning coil(s), compressor(s), and outdoor coil(s), 
including means to provide a heating function. When such 
equipment is provided in more than one assembly, the 
separated assemblies shall be designed to be used together, 
and the requirements of rating outlined in the standard are 
based upon the use of matched assemblies. '""'- 

3.1.1 Functions. They shall provide the function 
of air heating with controlled temperature, and may 
include the functions of air-cooling, air-circulating, 
air-cleaning, dehumidifying or humidifying. 

3.2 Degradation Coefficient (C D ). The measure of the 
efficiency loss due to the cycling of the units as determined 
in Appendices C and D. 

3.3 Design Heating Requirement (DHR). This is the 
amount of heating required to maintain a given indoor 
temperature at a particular outdoor design temperature. 

3.4 Energy Efficiency Ratio (EER). A ratio of the 
cooling capacity in Btu/h to the power input value in watts at 
any given set of Rating Conditions expressed in Btu/(W-h). 

3.4.1 Standard Energy Efficiency Ratio. A ratio 
of the capacity to power input value obtained at 
Standard Rating Conditions. 

3 .5 Heating Seasonal Perfo rmance Factor (HSPF). The 
total heating output of a heat pump, including supplementary 
electric heat necessary to achieve building heating 
requirements during its normal annual usage period for 
heating divided by the total electric power during the same 
period, as determined in Appendices C (Section C4.2) and 
D, expressed in Btu/(W-h). 
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3 . 6 Integrated Part-Load Value (IPL V). A single number 
part- load efficiency figure of merit calculated per the 
method described in this standard. ; 

3.7 Published Rating. A statement ofthe assigned values 
of those performance characteristics, under stated Rating 
Conditions, by which a unit may be chosen to fit its 
application. These values apply to all units of like nominal 
capacity and type (identification) produced by the same 
manufacturer. As used herein, the term Published Rating 
includes the rating of all performance characteristics shown 
on the unit or published in specifications, advertising, or 
other .literature controlled by the manufacturer, at stated 
Rating Conditions. _ 

3.7.1 Application Rating. A rating based on tests 
performed at Application Rating Conditions (other 
than Standard Rating Conditions). 



and the requirements of rating outlined in this standard are ( 
based upon the use of these assemblies in operation together. 

3.12.1 Functions. Either alone or in combination 
with a heating plant, the functions are to provide air- 
circulation, air-cleaning, cooling with controlled 
temperature and dehumidification, and may 
optionally include the function of heating and/or 
humidifying. 



Section 4. Classifications 

Equipment covered within the scope of this standard shall be 
classified as shown in Tables 1 and 2. 



Section 5. Test Requirements 



3.7.2 Standard Rating. A rating based on tests 
performed at Standard Rating Conditions. 

3.8 Rating Conditions. Any set of operating conditions 
under which a single level of performance results and which 
causes only that level of performance to occur, 

3.8.1 Standard Rating Conditions. Rating 
Conditions used as the basis of comparison for 
performance characteristics. 

3.9 Seasonal Energy Efficiency Ratio (SEER). The total 
cooling of a central air-conditioner during its normal usage 
period for cooling (not to exceed 1 2 months) divided by the 
total electric energy input during the same period as 
determined in Appendices C (Section C4.1] and D, 
expressed in Btu/fW-h). 



3.10 "Shall" or "Should". 
interpreted as follows: 



"Shall" or "should" shall be 



3.10.1 Shall. Where "shall" or "shall not" is used 
for a provision specified, that provision is mandatory 
if compliance with the standard is claimed. 

3.10.2 Should. "Should" is used to indicate 
provisions which are not mandatory but which are 
desirable as good practice. 

3.11 Standard Air. Air weighing 0.075 lb/ft 3 [1.2 kg/m 3 ] 
which approximates dry air at 70°F [21°C] and at a 
barometric pressure of 29.92 in H'g [101.3 kPa]. 

3.12 Unitary Air-Conditioner. One or more factory-made 
assemblies which normally include an evaporator or cooling 
coil(s), compressor(s), and condenser(s). Where such 
equipment is provided in more than one assembly, the 
separated assemblies are to be designed to be used together, 



All Standard Ratings shall be verified by tests conducted in 
accordance with ANSI/ASHRAE Standard 37 and with the 
test methods and procedures as described in this standard 
and its appendices. 

Air-cooled units shall be tested in accordance with 
Appendices C and D. Water-cooled and evaporative-cooled 
units shall be tested in accordance with ANSI/ASHRAE 
Standard 37. 



Section 6. Rating Requirements 

6.1 Standard Ratings. Standard Ratings shall be 
established at the Standard Rating Conditions specified in 
6.1.3. 

Air-cooled units shall be rated at conditions specified in 
Table 3 or Table 4 . 

Water-cooled and evaporative-cooled units shall be rated at 
conditions specified in Table 5. 

Standard Ratings relating to cooling or heating capacities 
shall be net values, including the effects of circulating-fan 
heat, but not including supplementary heat. Power input 
shall be the total power input to the compressor(s) and 
fan(s), plus controls and other items required as. part of the 
system for normal operation. 

Standard Ratings of units which do not have indoor air- 
circulating fans furnished as part of the model, i.e., split 
systems with indoor coil alone, shall be established by 
subtracting from the total cooling capacity 1,250 Btu/h per 
1,000 cfm [775 W/m 3 /s], and by adding the same amount to 
the heating capacity. Total power input for both heating and 
cooling shall be increased by 365 W per 1,000 cfm [226 
W/m /s] of indoor air circulated. 
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Standard Ratings of water-cooled units shall include a total 
allowance for cooling tower fan motor and circulating water 
pump motor power inputs to be added in the amount-of 10.0 
W per 1,000 Btu/h [34.1 W per 1,000 W] cooling capacity. 

6.1.1 Values of Standard Capacity Ratings. 
These ratings shall be expressed only in' terms of 
Btu/h [W] as shown: 



1 Capacity Ratings, 
Btu/h [W] 


Multiples, Btu/h [W] 


< 20,000 [5,900| 


100 [30] 


> 20,000 and < 38,000 
[5,900 up to 3 1,0001 


200 [60] 


> 38,000 and < 65,000 
[11,000 up to 19,000] ■■■ 


500 [150] 



6.1.2 Values of Measures of Energy Efficiency. 
Standard measures of energy efficiency, whenever 
published, shall be expressed in multiples of the 
nearest 0.05 Btu/(W-h) for EER, SEER and HSPF. 
and in multiples of 0.1 forlPLV. 

6.1.3 Standard Rating Tests. Tables 3, 4 and 5 
indicate the test and test conditions which are 
required to determine values of standard capacity 
ratings and values of measures of energy efficiency. 



6.1.3.1 Assigned Degradation Factor. In 
lieu of conducting C and D tests or the 
heating cycling test (as shown in Table 3), 
an assigned value of 0.25 .may be used for 
either the cooling or heating Degradation 
Coefficient, Co, or both. For units with two 
compressor speeds, two compressors or 
cylinder unloading, if the assigned C D is 
used for one cooling mode, it must be used 
for both cooling modes. If the assigned C D 
is used for one heating mode, it must be 
used for both heating modes. 

6.1.3.2 Electrical Conditions. Standard 
Rating tests shall be performed at the 
nameplate rated voltage(s) and frequency. 

For air-cooled equipment which is rated 
with 208-230V dual nameplate voltages, 
Standard Rating tests shall be performed at 
230 V. For all other dual nameplate voltage 
equipment covered by this standard, the 
Standard Rating tests shall be performed at 
both voltages or at the lower of the two 
voltages if only a single Standard Rating is 
to be published. 



6.1.3.3 Indoor-Coil Airflow Rate. AH 
Standard Ratings shall be determined at an 
indoor-coil airflow rate as outlined below. 
All airflow rates shall be expressed in terms 
of Standard Air. . 

a. Equipment with indoor fans 
intended for use with field 
installed duct systems shall be 
rated at the indoor-coil 
airflow rate (not to exceed 
37,5 SCFM per 1,000 Btu/h 
[0.06 m 3 /s per 1,000 W] of 
rated capacity) delivered 
when operating against the 
minimum externa! pressure 
specified in 6.1.3.6 or at a 
lower indoor-coil airflow rate 
if so specified by the 
manufacturer. 

b. Equipment wife indoor fans 
not intended for use with field 
installed duct systems (free 
discharge) shall be rated at 
the indoor-coil airflow rate 
delivered when operating at 
in H 2 [0 Pa] external 
pressure as specified by the 
manufacturer. 

c Equipment which does not 
incorporate an indoor fan, but 
is rated in combination with a 
device employing a fan shall 
be rated as described under 
6.1.3.3 a. For equipment of 
this class which is rated for 
general use to be applied to a 
variety of heating units, the 
indoor-coil airflow rate shall 
be specified , by the 
manufacturer in Standard 
Ratings, not to exceed 37.5 
SCFM/1,000 Btu/h [0.06 m 3 /s 
per 1,000 W] of rated 
capacity or the airflow rate 
obtained through the indoor 
coil assembly when the 
pressure drop across the 
indoor coil assembly and the 
recommended enclosures and 
attachment means is not 
greater than 0.30 in H 2 [75 
' Pa], whichever is less. 



AR1 STANDARD 210/240-2003 



Table 1. Classification of Unitary Air-Conditioners 


Types of Unitary Air-Conditioners 


Designation 


ARIType 1 ' 2 


Arrangement 


Single Package 


SP-A 
SP-E 
SP-W 






FAN COMP ■ 




EVAP | COND 








Refrigeration 
, : . Chassis ■■■- 


RCH-A 
RCH-E 
RCH-W 










COMP 




EVAP 


COND 






Year-Round 
Single . . 
Package 


SPY-A 
SPY-E 
SPY-W 






FAN 






HEAT I COMP 




EVAP i COND 






Remote 
Condenser 


RC-A 
RC-E 
RC-W 






FAN 








EVAP 


COND 




COMP 










Year-Round v ' 
Remote 
Condenser 


RCY-A 
RCY-E 
RCY-W 






FAN 








EVAP 




COND 




HEAT 








COMP 








Condensing'' ■ :■-■ 
; - Unit, Coil : ■ : 
'■ 'Alone : '- T ' '~- 


RCU-A-C 
RCU-E-C 
RCU-W-C 










EVAP 




COND 








COMP 








Condensing 
Unit, Coil 
And Blower 


RCU-A-CB 
RCU-E-CB 
RCU-W-CB 










FAN 




COND 




EVAP 


COMP 










Year-Round 
Condensing 
Unit, Coil and Blower 


RCUY-A-CB 
RCUY-E-CB 
RCUY-W-CB 






FAN 








EVAP 




COND 




Xj.JZj/\ J, 


COMP 










Notes: 

A suffix of "~0" following any of the above classifications indicates equipment not intended for use with field- 
installed duct systems (6.1.3.3b). 

A suffix of "-A" indicates air-cooled condenser, "-E" indicates evaporative-cooled condenser and "-W" indicates 
.water-cooled condenser. 
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Table 2 


, Classification of Air-Source Unitary Heat Pumps 


Types of Air-Source Unitary Heat Pumps 


Designation 


ARI Type 1 


Arrangement 


Heating and 
Cooling 


Heating Only 


Single Package 


HSP-A 


HOSP-A 










FAN 


COMP 




INDOOR 
COIL 


OUTDOOR 
COIL 








Remote Outdoor Coil 


HRC-A-CB 


HORC-A-CB 






FAN 






INDOOR COIL 


OUTDOOR COIL | 


COMP 








Remote Outdoor Coil 
With No Indoor Fan 


HRC-A-C 


HORC-A-C 








INDOOR COIL 




OUTDOOR COIL 


COMP 










Split System 


HRCU-A-CB 


HORCU-A-CB 








FAN 




COMP 


INDOOR COIL 


OUTDOOR COIL 








Split System 
With No Indoor Fan 


HRCU-A-C 


HORCU-A-C 










COMP . | 


INDOOR COIL 




OUTDOOR COIL 








Note: 

1 A suffix of "-0" following an 
installed duct systems (6.3.3. 


y of the above classifications indicates equipment not intended for use with field- 
3 b.). 



ARI STANDARD 210/240-2003 



Table 3. Conditions for Standard Rating Tests and Operating Requirement Tests for Air- 
cooled Equipment Using Appendix C 


TEST 


INDOOR UNIT 


OUTDOOR UNIT 


Air Entering 


Air Entering 


Dry-Bulb 
op o C 


Wet-Bulb 
op c C 


Dry-Bulb 

op 0/~i 


Wet-Bulb 
op o C 


s 

o 
o 
o 


Standard Rating Conditions 
"A" Cooling Steady State ' 


80.0 26.7 


67.0 19.4 


95.0 35.0 


75.0 2 23.9 


"B" Cooling Steady State 


80.0 26.7 


67.0 ' 19.4 


82.0 27.8 


65.0 2 18.3 


"C" Cooling Steady State Dry Coil 


80.0 26.7 


57.0 s 13.9 


82.0 27.8 


65.0 2 18.3 


"D" Cooling Cyclic Dry Coil 


80.0 26.7 


57.0 5 13.9 


82.0 27.8 


65.0 2 ■ 18.3 


Low Temperature Operation 
Cooling 


67.0 19.4 


57.0 13.9 


67.0 19.4 


57.0 2 33.9 


Insulation Efficiency 


80.0 26.7 


75.0 23.9 


80.0 26,7 


75.0 2 23.9 


Condensate Disposal 


80.0 26.7 


75.0 23.9 


80.0 26.7 


75.0 2 23.9 


Maximum Operating Conditions 


80.0 26.7 


67.0 19.4 


115.0 46.1 


75.0 2 23.9 


o 
< 


Standard Rating Conditions 
High Temperature Heating 3 
Steady State 


70.0 21.1 


60.0 15.6 
(max) 


47.0 8.3 


43.0 6.1 


High Temperature Heating Cyclic . 


70.0 21.1 


60.0 ' 15.6 
(max) 


47.0 8.3 


43,0 6.1 


High Temperature Heating 4 
Steady State 


70.0 21,1 


60.0 15.6 
(max) 


62.0 16.7 


56.5 13.6 


Low Temperature Heating 
Steady State 


70.0 21.1 


60.0 15.6 
(max) 


17.0 -8.3 


15.0 -9.4 


Frost Accumulation 


70.0 21.1 


60.0 15.6 
(max) 


35.0 ■ 1.7 


33.0 0.6 


Maximum Operating Conditions 


80.0 26.7 




75.0 23.9 


65.0 18.3 


Notes: 

! Same conditions used for Voltage Tolerance Tests. 

2 The wet-bulb temperature condition is not required when testing air-cooled condensers which do not evaporate 
condensate. 

3 Same conditions used for Voltage Tolerance Tests (Heating-only units). 

4 For two speed, two compressor or units with compressor unloading capability. 

5 Wet-bulb temperature sufficiently low that no condensate forms on evaporator, 
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Table 4. Conditions for Standard Rating Tests for Air-cooled Variable Speed Equipment 

Meeting the Requirements of Appendix C 


TEST 


INDOOR COIL 


OUTDOOR COIL 


AIR ENTERING 


AIR ENTERING 


Dry-Bulb 
°F °C 


Wet-Bulb 
°F °C 


Dry Bulb 
°F °C 


Wet Bulb 
°F °C 


"A" Cooling Steady State 

At Maximum (k=2) Compressor Speed 


80.0 26.7 


67.0 19.4 


95.0 35.0 


75.0 ] 23.9 


"B-2" Cooling Steady State 

At Maximum (k=2) Compressor Speed 


80.0 26.7 


67.0 19.4 


82.0 27.8 


65.0 [ 18.3 


"B-l" Cooling Steady State 

At Minimum (k=l) Compressor Speed 


80.0 26.7 


67.0 19.4 ■ 


82.0 27.8 


65.0 V ,18.3 


Low Ambient Cooling Steady State 
At Minimum (k=3) Compressor Speed 


80.0 26.7 


67.0 19.4 


67.0 19.4 


53.5 ! : 31 .9 


Dry Coil Cooling Steady State 

At Minimum (k=l) Compressor Speed 


80.0 26.7 


57.0 4 13,9 


67.0 19.4 


53.5 ! .,11.9 


Cyclic Cooling Dry Coil * 

At Minimum (k=l) Compressor Speed 


80.0 26.7 


57.0 4 13.9 


67.0 19.4 


53.5 ' .'a 1.9 


Intermediate Cooling Steady State 

At Intermediate (k=i) Compressor Speed 


80.0 26.7 


67.0 19.4 


87.0 30.6 


69.0 1 20.6 


Standard Rating-Heating 

At Nominal 2 (k=n) Compressor Speed 


70.0 21.1 


60.0 15.6 
(max) 


47.0 "" 8.3 


43.0 '6.1 


Max Temperature Healing 

At Minimum (k=l)Compressor Speed 


70.0 21.1 


60.0 ■ 15.6 


62.0 16.7 


56.5 .13.6 


Cyclic Heating 4 

At Minimum (k=l) Compressor Speed 


70.0 21. 1 


60.0 . 15.6 


62.0 16.7 


56.5 13.6 


High Temperature Heating 

At Maximum (k=2) Compressor Speed 


70.0 21.1 


60.0 15.6 


47.0 8.3 


43.0 6.1 


High Temperature Heating 

At Minimum (k=l) Compressor Speed 


70.0 21.1 


60.0 ■ 15.6 


47.0 ■ 8.3 


43.0 6.1 


Frost Accumulation 3 . - : 
At Maximum (k=2) and/or Intermediate 
(k=i) Compressor Speed 


70.0 21.1 


60.0 15.6 


35.0 1.7 


33.0 0.6 


Low Temperature Heating 

At Maximum (k=2) Compressor Speed 


70.0 21.1 


60.0 ■ 15.6 


17.0 -8.3 


15.0 -9.4 


A!! tests are performed at the outdoor fan speed and indoor blower speed intended for norma! operation. 

k - Compressor speed 

Notes: 

1 Not maintained if no condensate rejected to outdoor coil. 

2 Optional test used to determine the DHR. The nominal speed is the lesser of the cooling and heating maximum speeds. 

3 Optional equations may be used in lieu of the maximum speed test. The intermediate speed is the same as the cooling intermediate speed. 
* Wet-bulb temperature sufficiently low that no condensate forms on evaporator. ■ - ; 
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Table 5. Conditions for Standard Rating Tests and Operating Requirement Tests for Water-cooied( 
and Evaporative-cooled Equipment Using ASHRAE Standard 37 


TEST 


INDOOR SECTION 


OUTDOOR SECTION 


Air Entering 


Evaporative-cooled 


Water-cooled 


Air Entering 


Condenser Inlet 


Condenser 
Outlet 

op o C 


Dry-Bulb 
op o C 


Wet-Buib 
op o C 


Dry-Bulb 

op OQ 


Wet-Bulb 


Make-up Water J 
°F °C 


O 
O- 

o 
o 


Standard Rating 
Conditions 
Cooling ' 


SO.O 26.7 


67.0 19.4 


95.0 35.0 


75.0 23.9 


85.0 29.4 


S5.0 29.4 


95.0 


35.0 


Low 

Temperature 
Operating 
Cooling 


67.0 19.4 


57.0 13.9 


67.0 19.4 


57.0 13.9 


67.0 19,4 


- 


70.0 


21.1 


Insulation 
Efficiency 


80.0 26.7 


75.0 23.9 


80.0 26.7 


75,0 23.9 


85,0 29.4 


- 


80.0 


26.7 


Condensate 
Disposal 


80.0 26.7 


75.0 23.9 


80.0 26.7 


75.0 23.9 


85.0 29.4 


- 


80.0 


26 ; 7 


Maximum 
Operating 
Conditions 


80.0 26.7 


67.0 19.4 


100.0 37.8 


80.0 26.7 


90.0 32.2 


90.0 32.2 


100.0 


37,8 


Part-Load 
Conditions 
(IPLV) 


80.0 26.7 


67.0 19.4 


80.0 26.7 


67.0 S9.4 


77.0 25.0 


75.0 2 23.9 


- 


- 


Notes: 

1 Same conditions used for Voltage Tolerance Tests 

2 ■ : Water flow rate as determined from Standard Rating Conditions, 

Water in basin shall not overflow. 



Indoor-coil airflow rates and pressures as 
referred to herein apply to the airflow rate 
experienced when the unit is cooling and 
dehumidifying under the conditions 
specified in this section. This airflow rate, 
except as noted in 6. 1 .3.3 b and 8.4, shall be 
employed in all other tests prescribed herein 
without regard to resulting external static 
pressure. Heating only units shall use the 
airflow rate experienced when the unit is 
operating under the High Temperature 
Heating Standard Rating Conditions Test. 

6.1.3.4 Outdoor-Coil Airflow Rate. All Standard 
Ratings shall be determined at the outdoor-coil 
airflow rate specified by the manufacturer where the 
fan drive is adjustable. Where the fan drive is 
non-adjustable, they shall be determined at the 
outdoor-coil airflow rate inherent in the equipment 
when operated with all of the resistance elements 
associated with inlets, louvers, and any ductwork and 
attachments considered by the manufacturer as 



normal installation practice. Once established, the 
outdoor coil air circuit of the equipment shall remain 
unchanged throughout all tests prescribed herein. 

6.1.3.5 Requirements for Separated Assemblies. 
All Standard Ratings for equipment in which the 
outdoor section is separated from the indoor section, 
as in Types RC, RCY, RCU, RCUY, HRC, HQRC, 
HRCU and HORCU (shown in Section 4), shall be 
determined with at least 25 ft [7.6 m] of 
interconnection tubing on each line of the size 
recommended by the manufacturer. Such equipment 
in which the interconnection tubing is furnished as an 
integral part of the machine not recommended for- 
cutting to length shall be tested with the complete 
length of tubing furnished, or with 25 ft [7.6 m] of 
tubing, whichever is greater. At least 1 ft [3 .0 m] of 
the interconnection tubing shall be exposed to the 
outside conditions. The line sizes, insulation, and 
details of installation shall be in accordance with the 
manufacturer's published recommendation. 
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6.1.3.6 Minimum External Pressure. Indoor air- 
nioving equipment intended for use with field 
installed duct systems shall be designed to operate 
against, and tested at not less than, the minimum 
external pressure shown in Table 6 when delivering 
the rated capacity and airflow rate specified in 
6.' 1.3.3. .,"',''.".'■ 

Indoor air-moving equipment not intended for use 
with field installed duct systems (free discharge) shall 
be tested at in H 2 [0 Pa] external pressure. 



Table 6. Minimum Externa 


Pressure 


Standard Capacity 
Ratings ; 


Minimum 

External 

Resistance 


MBtu/h . 


kW 


in HjO 


Pa 


<28 

> 28 and < 42 

> 42 and < 65 


<8.2 
> 8.2 and $12.4 
> 12.4 and < 19.0 


0.10 
0.15 
0.20 ■ 


25 
37 
50 


Cooling capacity for units with cooling function; 
High Temperature Heating Capacity for heating-only 
units ■ ■ ■ . • ' ■■■-■'■'•■ ''■•'■:-'■ 



Interpreting this requirement, it is understood that the 
most restrictive filters, supplementary heating coils, 
and other equipment specified as part of the unit be in 
place and that the net external pressure specified 
above is available. 

6,1.3.7 Moisture Removal Determination, Indoor 
air moisture removed shall be determined at Standard 
Rating Conditions (cooling) for units ' tested in 
accordance with both ANSI/ASHRAE Standard 37 
and Appendix C. The expression of the removal rate 
shall be based upon the" net ' cooling capacity, 
including an allowance of 1 ,250 Btu/h per 1 ,000 cfm 
[775 W/m 2 /s] fan heat for blowerless equipment. 

6.2 Part-Load Rating. Only systems which are capable 
of capacity reduction shall be rated at 1 00% and at each step 
of capacity reduction provided by the refrigeration system(s) 
as published by the manufacturer. These rating points shall 
be used to calculate the IPLV (see 6.2.2). 



6.2.1 Part-Load Rating Conditions. Test 
conditions for part-load ratings shall be per Table 5. 

Any water flow required for system function shall be 
at water flow rates established at (full load) Standard 
Rating Conditions. 

Capacity reduction means may be adjusted to obtain 
the specified step of unloading. No manual 
adjustment of indoor and outdoor airflow rates from 
those of the Standard Rating Conditions ' shall be 
made. However, automatic adjustment of, airflow 
rates by system function is permissible. 

6.2.2 Integrated Part-Load Value (IPLV). For 
equipment covered by this standard, the IPLV shall 
be calculated as follows: 

a. Determine the cap ac i ty and EER at the 
conditions specified in Table 5 - ■ 

b. Determine the Part-Load Factor (PLF) 
from Figure 1, "Part-Load Factor 
Curve," at each rating point (see 
Appendix E) 

c. Use the following equation to calculate 
IPLV: 



, |EER 1 +EER 9 
IPLV = (plFj-PLfJxJs f 



+(plf 2 -plfJx 



EER^+EER- 



, ' . EER ,+EER 

+ fpLF ,-PLF \S n_1 
V, n-1 n 



-(pLFJxfEERJ 



where: 



PLF 



= Part-load factor 
determined from 
Figure 1 

= Total number of 
capacity steps 



Superscript 1 



■= 100% capacity 
and EER at part- 
ioad Rating 

Conditions 
Subscript 2, 3 etc. = Specific capacity 
and EER at part- 
load steps per 6.2 
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6.3 Application Ratings. Ratings at conditions of 
temperature or airflow rate other than those specified in 
6.1,3 and 6.2.1 may be published as Application Ratings, 
and shall be based on data determined by the methods 
prescribed in 6. 1 . Application Ratings in the defrost region 
shall include net capacity and COP based upon a complete 
defrost cycle. 

6.4 Publication of Ratings. Wherever Application 
Ratings are published or printed, they shall include, or be 
accompanied by the Standard Ratings plus the IPLV (where 
applicable), clearly designated as such, including a statement 
of the conditions at which the ratings apply. 

6.4.1 Capacity Designation. The capacity 
designation used in -published specifications, 
literature or advertising, controlled by the 
manufacturer, for equipment rated under this 
standard, shail be expressed only in Btu/h [W] at the 
Standard Rating Conditions specified in 6.1.3 plus 
part-load Rating Conditions specified in 6.2.1 and in 
the terms described in 6. 1 . 1 and 6. 1 .2. Horsepower, 
tons or other units shall not be used as capacity 
designation. 

6.5 Tolerances. To comply with this standard, measured 
test results shall not be less than 95% of Published Ratings 
for performance ratios and capacities. 

(Note: Products covered by the National Appliance Energy 
Conservation Act (NAECA) shall be rated in accordance 
with 10 CFR 430, Section 24 m (1) (i) and (ii).) 



Section 7. Minimum Data Requirements for 
Published Ratings 

7.1 Minimum Data Requirements for Published Ratings. 
As a minimum, Published Ratings shall consist of the 
following information: 

a. For Unitary Air~Conditoners (air-cooled) 

1 . ARI Standard Rating cooling capacity 

2, Seasonal Energy Efficiency Ratio, SEER 

b. For Unitary Air-Conditioners (water-cooled and 
evaporative-cooled) 

1 . ARI Standard Rating cooling capacity 

2 . Energy. Efficiency Ratio, EER 

c. For all Air-Source Unitary Heat Pumps 

1 . ARI Standard Rating cooling capacity 

2. Seasonal Energy Efficiency Ratio, SEER 

3. High temperature heating Standard Rating 
capacity 



4. Region IV Heating Seasonal Performance . ( 
Factor, HSPF, minimum design heating 
requirement 

7.2 Latent Capacity Designation. The moisture removal 
designation shall be published in the manufacturer's 
specifications and literature. The value shall be expressed 
consistently in either gross or net in one or more of the 
following forms: 

a. Sensible capacity/ total capacity ratio and total 
capacity 

b. Latent capacity and total capacity 

c. Sensible capacity and total capacity 

7.3 Rating Claims. All claims to ratings within the scope 
of this standard shall include the statement "Rated in 
accordance with ARI Standard 210/240". All claims to 
ratings outside the scope of this standard shall include the 
statement: "Outside the scope of ARI Standard 210/240". 
Wherever Application Ratings are published or printed, they 
shall include a statement of the conditions at which the 
ratings apply. 



Section 8. Operating Requirements 

8.1 Operating Requirements. Unitary equipment shall 
comply with the provisions of this section such that any 
production unit will meet the requirements detailed herein. 

8.2 Maximum Operating Conditions Test. Unitary 
equipment shall pass the following maximum operating 
conditions test with an indoor-coil airflow rate as 
determined under 6.1.3.3. 

8.2.1 Temperature Conditions. ' Temperature 
conditions shall be maintained as shown in Tables 3, 
4 or 5. 

■ 8.2.2 Voltages. The test shall be run at the Range 
A minimum utilization voltage from ARI Standard 
110, Table 1, based upon the unit's nameplate rated 
voltage (s). This voltage shall be supplied at the unit's 
service connection and at rated frequency. 

8.2.3 Procedure. The equipment shall be 
operated for one hour at the temperature conditions 
and voltage specified. 

8.2.4 Requirements. The equipment shall operate 
continuously without interruption for any reason for , 
one hour. \ 

8.2.4.1 Units with water-cooled 
condensers shall be capable of operation 
under these maximum conditions at a water- 
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20 ■ 40 60 80 100 

PERCENT OF FULL-LOAD CAPACITY AT 
FAFTT-LOAD CONDITIONS 


Note: The curve is based on following equation: 

PLF = A0 + (Al x Q) + (A2 x Q 3 ) + (A3 x Q 3 ) + (A4 x Q 4 ) + (A5 x Q 3 ) + (A6 x Q") 

where: PLF = Part-Load Factor 

Q = Percent of fuii-Ioad capacity at part-load rating 

conditions. 
A0 - -0.12773917 x 10"* 
Al = -0.27648713 x 10" 3 
A2 = 0.50672449 x 10" 3 
A3 = -0.25966636 x 10"' 
A4 - 0.69875354 x 10"* 
A5 = -0.76859712 x 10~ 8 ■ 
A6 - 0.28918272 x 10" 10 



Figure 1 . Part-Load Factor Curve 
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pressure drop not to exceed 15.0 psi [103 
kPa], measured across the unit 

8.3 Voltage Tolerance Test. Unitary equipment shall 
pass the following voltage tolerance test with a cooling coil 
airflow rate as determined under 6. 1 .3.3. 

8.3.1 Temperature Conditions. Temperature 
conditions shall be maintained at the standard cooling 
(and/or standard heating, as required) steady state 
conditions as shown in Table 3, Table 4 or Table 5. 

: 8.3.2 Voltages. 

8.3.2.1 Tests shall be run at the Range B. 
minimum and maximum utilization voltages 
from ARI Standard 110, Table 1,. based 
upon the unit's narheplate rated voltage(s). 
These voltages shall be supplied at the unit's 
service connection and at rated frequency. 
A lower minimum or a higher maximum 
voltage shall be used, if listed on the 
nameplate, 

8.3.2.2 The power supplied to single phase 
equipment shall be adj usted just prior to the 
shut-down period (8.3.3.2) so that the 
resulting voltage at the unit's service 
connection is 86% of nameplate rated 
voltage when the compressor motor is on 
locked-rotor. (For 200V or 208V 
nameplate rated equipment the restart 
voltage shall be set at 180V when the 
compressor motor is on locked rotor). Open 

;. circuit voltage for three-phase equipment 

shall not be greater than 90% of nameplate 
rated voltage. 

8.3.2.3 Within one minute after the 
equipment has resumed continuous 
operation (S.3.4.3), the voltage shall be 
restored to the values specified in 8.3.2.1. 

8.3.3 Procedure. 

8.3.3.1 The equipment shall be operated 
for one hour at the temperature conditions 

I and voltage(s) specified. 

8.3.3.2 All power to the equipment shall 
: be shut off for a period sufficient to cause 

the compressor to stop (not to exceed five 
seconds) and then restored. 



8.3.4 Requirements. 

8.3.4.1 During both tests, the equipment 
shall operate without failure of any of its 
parts. 

8.3.4.2 The equipment shall operate 
continuously without interruption for any 
reason for the one hour period preceding the 
power interruption. 

8.3.4.3 The unit shall resume continuous 
operation within two hours of restoration of 
power and shall then operate continuously 
for one half hour. Operation and resetting 
of safety devices prior to establishment of 
continuous operation is permitted. 

8.4 Low-Temperature Operation Test (Cooling) (Not 
required for heating-only units). Unitary equipment shall 
pass the following low- temperature operation test when 
operating with initial airflow rates as determined in 6.1.3.3 
and 6. 3 .3.4 and with controls and dampers set to produce the 
maximum tendency to frost or ice the evaporator, provided 
such settings are not contrary to the manufacturer's 
instructions to the user. j 

8.4.1 Temperature Conditions. Temperature 
Conditions shall be maintained as shown in Table 3 
or Table 5. 

8.4.2 Procedure. The test shall be continuous 
with the unit on the cooling cycle, for not less than 
four hours after establishment of the specified 
temperature conditions. The unit will be permitted to 
start and stop under control of an automatic limit 
device , .if provided. 

8.4.3 Requirements. 

8.4.3.1 During the entire test, the 
. equipment shall operate without damage or 

failure of any of its parts. 

8.4.3.2 During the entire test, the air 
quantity shall no t drop more than 2 5 % from 
that determined under the Standard Rating 
test. 

.8.4.3.3 During the test and during the 
defrosting period after the completion of the 
test, all ice or meltage must be caught and 
removed by the drain provisions. 

8.5 Insulation Effectiveness Test (Cooling) (not required 
for heating-only units). Unitary equipment shall pass the 
following insulation effectiveness test when operating with 
airflow rates as determined in 6.1.3.3 and 6.1.3.4 with 
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controls, fans, dampers, and grilles set to produce the 
maximum tendency to sweat, provided such settings are not 
contrary to the manufacturer's instructions to the user. 

8.5.1 Temperature Conditions. Temperature 
conditions shall be maintained as shown in Table 3 or 
Table 5. -. ■ 

8.5.2 Procedure. After establishment of the 
specified temperature conditions, the unit shall be 
operated continuously for a period of four hours. 



■8.5.3 Requirements. During the :test, no 
condensed water shall drop, run, or blow off from the 
unit casing. 

8 . 6 Condensate Disposal Test (Cooling) * (not required 
for heating-only units). Unitary equipment which rejects 
condensate to the condenser air shall, pass the following 
condensate disposal test when operating with airflow rates as 
determined in 6.1.3.3 and 6.1.3.4 and with controls and 
dampers set to produce condensate at the maximum rate, 
provided such settings are not contrary to the manufacturer's 
instructions to the user. 



Section 9. Marking and Nameplate Data 

9.1 Marking and Nameplate Data. As a minimum, the 
nameplate shall display the manufacturer's name, model 
designation, and electrical chara'cteristics. . ■ ■..•■ : .;-. ■ 

Nameplate voltages for 60 Hertz systems shall include one 
or more of the equipment nameplate voltage ratings shown 
in Table 1 of ARI Standard 110. Nameplate voltages for 50 
Hertz systems shall include one or more of the utilization 
voltages shown in Table 1 of IEC Standard Publication 
60038. 



Section 10. Conformance Conditions 

10.1 Conformance. While conformance with this standard 
is voluntary, conformance shall not be claimed or implied 
■ for products or equipment withinits Purpose (Section 1) and 
Scope (Section 2} unless such claims meet all of the 
requirements of this standard. 



* This test may be run concurrently with the Insulation 
Effectiveness Test (8.5). 

8.6.1 Temperature Conditions. Temperature 
conditions shall be maintained as shown in Table 3 or 
Table! ;-,■?■ \ t-'/^.-P^ : : . P:?-. ■■-■■.-..■. 

8.6.2 Procedure. After establishment of the 
specified temperature conditions, the equipment shall 
be started with its condensate collection pan filled to 
the overflowing point and shall be operated 
continuously for four hours after the condensate level 
has reached equilibrium. 

8.6.3 Requirements. During the test, there shall 
be no dripping, running-off, or blowing~off of 
moisture from the unit casing. 

8.7 Tolerances.- The conditions for the tests outlined in 
Section 8 are average values subject to tolerances of ± 1 .0°F 
[± 0.6°C] for air wet-bulb and dry-bulb temperatures, 
± 1.0% of the reading for voltages. 
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APPENDIX A. REFERENCES - NORMATIVE 



Al Listed here are all standards, handbooks and other 
publications essential to the formation and implementation 
of the standard. All references in this appendix are 
considered as part of this standard. . ;■ ■ . ' 

■' . Al.l ANSI/ASHRAE Standard 37-1988, Methods 
of Testing for Rating Unitary Air-Conditioning and 

■■ Heat Pump Equipment, 1988, American Society of 
Heating, Refrigerating and Air-Condi tioning 
Engineers, Inc., 1791 Tullie Circle N.E, Atlanta, GA 
30329, U.S.A. 



A1.4 ARJ Standard 340/360-2000, Commercial 
and Industrial Unitary Air-Conditioning and Heat 
Pump Equipment, 2000, Air-Conditioning and 
Refrigeration Institute, 4100 North Fairfax Drive, 
Suite 200, Arlington, VA 22203, U.S.A. 

A1.5 ASHRAE Terminology of Heating, 
Ventilation, Air-Conditioning and Refrigeration, 
Second Edition, 1991, American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc., 
1791 Tullie Circle, N.E., Atlanta, GA 30329, U.S.A. 



A1.2 ANSI/ASHRAE Standard 41.1-1986 (RA 
2001), Standard Method for Temperature 
Measurement, 2001, American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc., 
1791 Tullie Circle, N.E., Atlanta, GA 30329, USA. 



A1.6 IEC Standard Publication 60038, IEC 
Standard Voltages, 1983, International 
Electrotechnical Commission, 3, rue de Varembe, 
P.O. Box. 131, 1211 Geneva 20, Switzerland. 



A1.3 ARI Standard 1 1 0-2002, Air-Conditioning 
and Refrigerating Equipment Nameplate Voltages, 
Air-Conditioning and Refrigeration Institute, 2002, 
4100 North Fairfax Drive, Suite 200, Arlington, VA 
22203, U.S.A. 



APPENDIX B. REFERENCES - INFORMATIVE 



None. 
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APPENDIX C. -"UNIFORM TEST METHOD FOR 
MEASURING THE ENERGY CONSUMPTION OF 
CENTRAL AIR-CONDITIONERS 

(Note: All items in t his Appendix -previously hiheled "A" are now to be referred to as "("'") 
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oiiis bfrss«sJfeil ia>sf. csKxtfSSS^rii Ess.=te' s *s ib? bffJS ihe safes es'rtustes fer s^s i3^is^ -i«:^3S, 



s-Sl. 



si; sb* 



"as _ as -,fce u;uiJ i»a« "js spa "sT rafeaa- Uss.tea a ^s?Mgf a£ ■/*©.; -Q'eias, .w'i&ciut w ^ j^c« sx3|sj% feeSsiUH &j f&efced 

ssstjss. S^fpliss'tj, Sir; ^iiSrie -SE-sw-j'te Laati&r ts •sssrcited fcrfegh .arv at^^sjotJ ^ST?;©'*' «srsg|. ^fff-'iKtSags S'TS3"Srt Re fr***^ 6iS, : t 

,p««a; to sit €s»j,ri ,j^k% « 5h« aalj.nssss $£sMf.bs r^rarafefte#w .^ •«« ! ^% b?ss sasa'ike! wtuk ike wsi *«# te ste^ea-j^ 

>-ijf «ys ,; o3" ss ih.s sst waft c^sE-%E f ; «i4 asaicsrss, ?gSft?Sfeifeifei,.a3;klS;cia£ sseJ'^s-. " ; ^r esK wfta ^rssk-KSK*! siiaas^sso;, 

*03 * a -.^pr-vitK rfsacmsr rc-c-a csntrsL 'K;jm wiiik the ^ftsssK-sptefc-J 4-SgSfK il,tS 'fhrat ^yr&aJstf&sft test ?.lM jstt-raied^ 

•: . •:> ■*)",„, . , , „. ._, .- ., ?„,.,. v ,v j.... „»;,,- -iS.S.S. Ivsnaf iti fafrBiS^'s-Ts^.ffijMs.^'J'iiSi;,. ate speed &&B ss S5SiE?sp'sS kssv'Sfts;' t-feft 

A?*3J <- *-« '-,"' "i tt tsar, Al.Li.4. TM &U»-*''.K|" : S'rV& iiugsaoiK 

fa sKUii;:>»i i.js"fe|A ■ Tjfss?.fH5SiUf Tas*,ajut „T*sS*st*i3Sa^itfeife^ia|;bKUfe«e»5dltw»s; '' ■ .*,„,,! '„-. *j. «..„ 

Kte^ b«« TeiafSrssiiSs: f fes ssall. navsri si^ hssiKlsis ham KKiJifstefi.fer ■&»■ tinifc-ja^: ^" ■? ? C 1 "*' if? ' "~ H4'^ '"tj®'. 

ra^ias®ustei'ia*s^4^Masscn»^ffijls=-;ll dffi'-.retJ : Ki 0!idsd^XIlit!|;■apus; , sStsJ£^C'f^J£lff^-J^5 , s r ?«.- „ '-^Mi*? *. i^"' 

j.M-3 ss g .cheefe Tlse vs!s;&s. ■tsteiia'cei' frcis ubi*- ?!3j':bepB whss tht lest ankia^r.fi'.'fisaBt "" "" """ : * "'" 

ihs' E» f t* siarhoss :aca ?.j:ts<s "tritbia S saercstii coaastlans- are wstijis-'SJss EigS'SrseiraESE^: .^s s-k ..s/'j .^i ,. fios* <> r|.--v."-j ^75 

is o^sr Ksossdrat*. •&^;SsM Eisat.. OS;'/ *hsf TKt ECMiaorjielErspc.E8Sft5K.dssa' is sscaC'i; '* ' "'* r( ' iw " '""" : * w , "'" . 

restiiis fen - ! tljii'Ai'-Eftfiigls^ IvisfexUsi; tas A&SX EiJieatden'i^isfakf. bs tds-se to prevs^j -+- ■tKl" 5 147"! ~ BJ""- iI*IS 

laikstr ■ sid« slsflr ij* lisi in^iss csMCslatfonS xIb!w>3£ aft<sr the .jg'i:liTs|i .prcsaess hai hsjpiru ,! ^, , ^ , ,,„,,* 

S^S^.SSSS.^fllli ^.^{^^^■^.^ %g£S£^&?££££&& 

tarns *«iifci the «idwr u* rassssrra* ffi. 1 ^^^^ ^V^ F^ ^dv-^^aa^rfe-at^i^a^^ifhte 

"i ► - 1 < • .* ^ n- ? i .-rit, • ,* f r "^l^^ ' Y. ^ '" -::\ r : ■ .'?■ ", • <1 j«. . ^ ui , .hai. t, - - un^^ . • - -^ 

■.ffiSK Ta«s5. fee. e'.Kj'sas ;br $$. It&si. ansheur ^.rJM-^^rt'l ^«" "^i "l^C^CrifX^ivv '.* fisiJisr auwftiBsia « KSBimalty mrfueed; It' is 

wtth a itis-si ¥i ixi< i? ?<c *<ia:ifeisjs.-'!rpi ^ fas ' ;i ''^*!;'" , ' u '" !""i;,..', 't :S.-*t' 1 '* 5 f" "'? " ,^ En " : ' , iDr "''■ ■ p s txinaits. tteait se uAtttftf&vnsfe the asms; 

astt, Tina JSa Iterafeateafe'fsa, sfcslliehea , <St ^';V^? *f*^f ■. ;.f ,f ^ ' ™>fe ^«^ &V^1^^)^x^j^.»rfr'io.»iiiai^.»«;tfie 

8&etj.jtt.»£ losses* ww«^f!i-!is:roBi-cura!g.!»e :, -,™: ,JV ' . ',. : . .,, ; .. ... . , ia*"» 5!»>ii.rtW»„'.;ui : 

f:t%b.'XettiB£r?iife'*ffi3t l T »te '^stitiive -4-i.l:.3 2?a^p«sftes&e*T?s frr-ike jisst asca. A ~ ii *- j »•"■.:-«*-" J-^a^W'V ,. ■ 

h&H aaf iSflS.e for a:;: Usssi i,'3-ayj:rai;«£i amsr.ais sidjii-MHjiftn' Sr.vC&^;S'«, ! lijas saosi Kypifjf tnose tm^rirf.ars (est. ThfeSflss? ttk ifr.v rat? .ifesJI 

Jw^iterrnHK?Si0i3 sjj-9'rtp'Sij.sasr: Gffes seat 4iK0ff5MJreHisiE^ar;K.3S'a«i;rb«Q:!astii:- b : e detErsireftd s's cs«crSed .'fe Satwia "'$ 

W&£i. the sfK'aoffr &>Eaci:aift? -.MetSiod w ucr 55;l4 se^ ^.2,| : t%« ^ea nwres :r»co:^ thrsjug^;' 7,8 :i' of iS£HR3£ ■SfesiaSi« -J7-M 

!.sssd as a sewftfl test ossa-'a jsriifediMusy t«s!. Airiesiag ■aqjs.Lprasai sme'tne iaaxiaijer tissi TMS reejaiiS* the iMHsetitdon ef an T*ir."'rs- 

'Rits fc« c5K;fi«ctsd far ;; ■jaiafeusxi^f S3.Ts.b5- f.h.tll be sa6rrs;*<i vat .at l.e:«t ■/% astir anuria 'acdvipg ejiiausbar iif5tl'?ii^iaf^^)^tHbei• !S»;p' 

u«s ;itch ^ w ■qjsjs-'sejs oj.dass Fssasswasi' at xfce sia&.sf a "pTiiivax&rf.i^i serial Ha^ ajSsteibj partfcJea fs ^'ai^utoariBBPa-nes' 

10 ■ BBjiuis .jiiSsriiRfa, pi rscHSffi^Sf fssiatj*- ■s'rallSsJSi'i*" tes:,pan»@S ggdvibii.'li-si smsS ?;Ies are Iok&msL THft'-Mcss^vin^ elutffiber-aa 

asats sf Ssiios I.S: .ns jfa* MS3AE Stanfesrs i sssif sjm: & bs ^OTsdmass* ^Ssis ■ cSk Deist; 10K *a>srii!ijt$a to the indisi" sit disoigrgs gs& ^rf 

3s' SS siiMl &SfM! aoply iin ftosaiiceiig &■ p:*- erased a'^ftss a MaU'es : M',£,'8,3, 3,s s«sie ^JS test: spesitasa fcc-t^ta a slMsrt. plfijsruffi-.' 

iimioai-^tsist ht thft cricaar sir "wcbaJf-y casss, »hi p e »iisii rsa jt- v ds&csL cydg- ?nay-' S^e Th* fkhstfzst side af lbs air jtwrrsfs- saffsssy- 

iufsthiid.. .Fftr snms vsxas, at sJas asibfeet cos- maasial!jf feflHced; ■ ho^twr. : h fe'Jasaartaai bgriiSf««e .#^E^5..va&.&Aau£t&fi.3Mi&.5o'Stt 

txuxm cf ds« tss, Rsim; jra .■ liccssafesa srstiss asjx ■ ?s& BS-cssdW oii*i*a:tiaf i tJjKStsk'f wsm esses- to vasv sis caaa^ity a. ubtalft tiie a*" 

oatdekiT coii. If ksh supply itlf sssfii^isasstra or ths fefewieKafeistran ixj.aS.«3SfcSL l*a? u.n;te jrfwsd ^Kni.sJTesisiaa.os ii air ilov rate, "fee 

i% al5k>'*s;cs ber« v *-an. ife ?'jflsslv g>? aiiaesff' wntdra:;!^ dsfeisi. flBftSrsb.'wtjjaSi af* likmv -«j eshftasiE .s*as m i4ee-1elt<5|Kiis ts-fe test, t»as 

auwrs and f.hs sadiwf jtir fiai&saiK'fe.nsjjeKCtar'.i: caaas , '<U&jS5' as tKUa'vaJS't&s,? Ifeiai <3i#'lhoc2r or is diMased m r »ugb *.sanfiS s ioMiaa apoaraitis 

"fcss- t)es,M«isifd-% rsos-e th aa 1,5 F as-tibs e»« when £bs *Bfe Is »sse*&diS'f 'at tlvs r effttitead 1 test as^' than; -back- 1» tistt .wsse sjw&asst s\i^ f, te 

of" iibe M«t, tbs iarJi shaS fct aajrusiSa aaa fe« conrJMaas, ifejf f»eliiKus;i?y -as® ph'doi sfeal! st«i?is.j}r*saruj*2Kr0ss ise .Basdss,.tH<i 'wsledjgi 

Effiei^jftsa-raai. Osij' tea rssiiitsctf taissseoftd tan st. tae tsstr;ica3a.Uor(''of ^i defirost syde jjjrjssstir-c-HBe.the stiriic prsssurs tsevssurs- 

higs TsffiiMirETjire Ts,i<t ahsii bs: usso is. ths wliicts BiitoiBstfcaliy occars xrA shsS. flwa. at iaaass ■&! um :»oszl&;dL' - oat,s;.i4U M-c-aasiirs^ 

fesatlsfc seasosai periarasjsce caicaia.Hfia is t;'ra s . r^rtRJjsffiisoa til the. tses; ;ivs r&rnasisftSs' cc **|tfe sxaiOiSeKK. -whicfj wU "tssuk as un-ofe 

Ajus!s»ira;xire Test a aair. .diaJl yjjsrffss-.u': -&e feKi-caEtrels.'tvlikM arJsiifejy ta.camaeaeltosrt iBsjicsiasiJ vsi'tit «mn luiving •aiiaissiSK. gfeJe 

ijs-s.ctig jiaoJii fci* at "Jisisf, 10 rrsasistss feftar at isii6r^ls-fi®f!s4ssg.6Be jjotrr w.i*«.r?,-oj}taj- civisioKa boS. 'ijXtftfi'i'i.sji ^,0 Wi.r'ces?, ef tha 

tisaros^ urm 'nation ta essshian kji^shkiik; i;af atohn r«idreimtcoadnte/^r|^Sei* re^Si^g. S'isxi.e prftssura asd iaTjasraiuftt 

sadutfrs Isr the yiirt «e« slm srassj r-&cisr,iv- sir;? cest p$ri&dveassi)SjS'. of 'tiftisaig-.*)!^" mefesy^MassSiSS. tjrost.be stltsa ai ite h«szIs 

Ufta;?vg & pan;- "us, Tas 3:,gs lerKS's^asH; jsnsfflajms^'flfjssateisa .fe st.kasc- ivii 'm^s, tHrmi lis ywsr to ■ frfi^m dsasra' a^'tac a>j. 

Taffi insysii-y b*s^5 whitsi si?! ;asi '*a,ii s^s sister wltka a d&fjresj jsss* W aaEi-.alSy cr m.- Ths nr&ssnf site Btezfcs sbsl: fc»- Aswinsjiss-i 

loserssces spis-^fei is iksfcn A€.iti. prs at :b'i Knaiit/stisavi af s^ik ds:Vo»i tvds gmsu-.r irwia ;sfl.-2 i;-srn;m m four ^bess ap» 

.„;■■> »m' K5 -i '^^ ' !t ^"S tsrm!i»t:fls ill tin; aftxi aikis-- prce;ii:na:utly 4$ cieijrwis aasrt amtinri nha hok- 

'•t 1 ! 1 !.! 1 '"!' ma».'ic2"Hy ccuurdriK .dwVwi. tvzk. W icu e:i:t x;» ixi each sf wa pla:*s i&tou»s the auask 



A'ii£.1.2 T'er; ance&wts for 
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it. CjA S.V lis;; sV.m*!,3 SO! 



A4.'2JU 



as..f .tejsi»ria.HJp£' tereSfe? <&7.d leaving *&« 8a- 'f l^flS* fitT" »" $ 
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::-.::-'[.i.'- :■■:■' . ■:-.:,..::•. :.:•;.: ::.-...■ :;:■••-. ■:7 r ,~: 

'i»G'ffisi\ u-«i.slsaitea p. defrost ^rc?|::m.tittri> 

'•■'■■ '■■ : ■■:.-■:■.■■; L c (r .■.■- :: •::; i - .: ■•;-. :■:■ ,j:::ri.: 

"■jsj^y , 3 §f fe® ^flritrcis ^.6r^W.siJ-* : ;JitSts*is^ '■wtdtei.'. 

t.!is:3mt, vfeea sanjis; it « si'tar ks -s«srasl 

B«fftteg--<iKssw:aiicsSsiri:l6r'!as tfedesie ?»s- b-,^-^ ■-, >. ■■;-,. .- i» ■ - b i 4 - -r 

sibfa s^ciiiSifeiisiaF jjf gas;: ssa tlss wiSnosr -P iSi? P* r %a " 1 ' i m ! - l; " ^6^ Mici^Cft Sjs ^Usj',v- 

^li^wfriiffit-iwiffiihfi^w-'^^ '^v- »• ■■■■ ■■ ■■■■■ if. -.i *■ ■■■■■■ . 

ihslsBer^ife^&ss^ii^^iig^-asjWs^^ M ? vS6i«a cspsuHfi £;Bw.n>.tt«ifs;!«t!i A. 
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fieri isrnss"!,: iffifiSjr.sgrjjiic iftftcistttffii. T^S £3- ■„..-. * 



Try. rs^yvi^ of ;'hji cy«ik aari si#s<b- '""?>' *'"%"--5w:'.V rs;.;<i -iE.£H;.ibr urni; sffipwy- TSss vaiaa vi' lilt 6ej;racsu?v; (SuHmw:*; 
s;siit e?y-eolS per'«Miass» vests =bB.iJ fc-e i:ss; SifigK-aflt*;: ssrt'iprss&srs-sos fflttJt;-?jK:s-i3 C" ' fcf kw wmprssM' sisetd kIth! asisl 
eswii ss IB* reiving* 43 «KK«d«s3: tsr>fcsir ?;ist; i&aii t« k*??,z& fl.fl ife sr^c CI •' for bifib- Sptes s&sff ■rasvreswir sjTfejj 

,,, r , . MX'FXCkX" 

^ * ^ ^V'-tt'S. fait "' <SP 'fif- 4 Krl . j v r TOT ■:■[ 

wnrwritari Ksssitilsi.- ranis a»Ul. jwi?SJ«« «-* Sf *^U-teiSf -SsilS.:* 1« tt--f,ferfaMt'i'i 'by 

i -.' ■::• . ■•-■•■■■:•' i:r r .: " •; ■■ .- r^-.M. -■■ • 

and T ihr.»Ti,'M?h(-ch U ^caftriifita hv the ' ^-nwiSraS:»*f!iBis«iB? t,s,*i^! • S;.:s%-.ga»M*K:>fi.grs;ftyiCiaa.iS;..Kr.- ( 



$v.*xw < i v ^^ft S^iJ^?l A^ J \ 's 









*''&SC'ft 



1 fe 



havs ;hs SEER a'isri'ia^ed ':& the pairtit'Ms*" "-™ ; i2rav)>,-sfi£:w 



".^ i '«<*«j«^ -!.«-.«. hav« ihg SEER iasoia^sd ie t!is s.airtp'srts*- ^^ : -f a *K* f ^ M,r ^5^ a »^^i*^-«i-«ar i '=»«!n- 



Tier -Si »'L-^Js«!l'«rSpr^SSSr.i:!?BK. fte s- " * ; ^ ^^ KraSa ^s^} M ^u^ J^'t-stra. ■. 






PLP> 



■t-ti-^iir-w-y^. , 






SE}h, 
1 -i***™^**. 



ii,.«,,jKi w gvHiKate'tra;- suessy ■«»;« .catsas- 1 ,,. w ^ !t , j. ■*«, „ », ts; :, . , *;iLT ■. ; 

I = •> ;te ■«!»-.*!>•». af w«V '--^ B ( i\M ^ j a-K;KpefgKK; j ,.«^fea&j the fciSijsrtjsg't^B- 

AS.J.i 'MfetfeKi for ftakylasK-f si SS.S.K J'or ■ l ' """" of-fi 

isjiKij. Hah, ste«k-ajssgd- &iP^f& 3S " sad sic- whertj ' {S4 iS ~tr~'"""i^'" i K^tr*iTi} 

gSs-i5|3?5*ti esafesasr -ms-s£'TiSg ess&RaS en- „ t v _. „,_,.,„.. „, , ... .*-■„..■,. !rt 

cdnd«i';iser fans ifeMi be wised on ihs perfer- ft«=5:»j«^ ic, M if ^ _ 

*skc* *? ifet S firad a mathse otid'in*'!' is 7 ,-^ ,_. „ ,, hj> ^'-^.= ! (l^s x ^i,' f5 

rer'rrtaiase; ' "' ' " , ^{SB ?j ■-,£. ,' ;s- i, F^ .„ , ,., ^ v ; x ; ?" t '' :? ' 1 ix» 

!.as «}««)«»; ■ ■" ' ""■ ' wbea A5JA3 Whtm .stwir myst qfds en snq cC 

Sra'S 1 !- »■ '*«!')■• S'i; v- P : /?P- , ' .iu-'JS. r ;■,.>= Eiae,;wai.»*yw wish; Btnsiirs;* .-jjiar iwl " ' ,-■' , " ":;i*''r^- f " sfia-w .«,-*.( ... <..^« s ^ 

wivtrs; . < (Br !•. J,-' ., - sLjj«- T 1 . BvaKiaEi-\hij eou^iiona 8?s»vvdeii sk 



A-««st!a«ibiii-'-t^ "" «w ; ' AI,i.Ji.! JsjiiMrsf (i=- ii iiau w^n 






Ciiwfi t)it iiip*!*!joj! ■<sj*Ji!'c(«!i! -d««n1<2 iss i.!':! w "^ '■ / > w ~Xx~Tv— X "- 1 — --; -*- 1 1 ■* iDiiii _ /-i 1 -* f r ■ i v K,f 
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ASJJLS Calculate tha SBEE SB BtuVwafct- 
hr. vising the vaiuiia for the terms 



£' " '1 ; 



iBd 



EC?',) 



as daizrttiiwd ta, es&eh temperature bin ac- 
cording to thi aitpiihabk conditions ssseribed 
to swcttans A5..i.'3i tbraagh A3, 5. ,3,4 as foi- 



Aa.l.-t Msthad for saiciiistiiig a SEER for 
tjnit= with twe speed compressor, two 'com- 
pressor a? cyEnaar unloading capable 0' r vary- 
ing the Efissible t& w«al capacity f$/T) .raac 
MulU-spess! wnjpressor aiid sv^o-speed coj»- 
pras'sor units capable, of varying" th<: s&Mibie 
!.b tola! capacity ratio <;8?T; shall haw; the sea- 
toiisl energy s'frksenoy ratio sslsHiststes as 
Bascrvbstj fa ssciiosi .A5.-L3. Ft* sach units, 
the mods -of operation ssltetsfl to (iet.erraia* 
the ^ady-fitale cscasstits ^./wSj, f^/iSii); 
jE^*!S3,i) /i^'iSSj, and pow«r sn'puKS at sach 
■earnprfeasor spaad A = l~ /i = £, 'te tests A and 
B is outlined IrasarioT! A2.1Q. 

AS. 1,3 Seasonal sugrgy efficiency rstic fox 
sir-soarm units miih (npie-c&pticit£ co'mpns- 
,w«s. CRe-x&r.'si) 

A3.,l,.8 Sce^on-si smergy efficiency ratio for 
■air -source uiixiS with uafiabk-speed ttmipres- 
sars. Fur dir-Bsarce ttftits with varia'bie-speed 
«trs Bresson;, tits seasonal snarsv effsdescy 
racit! tSEEEi; .shall be defined ajrfcaows: ' 



SEES. 



whfe-ffi the p.tusber of hours in the/ 4 leiaper- 
atura bffi fn.j/jj is deftaed ia Ysbla A.6.L2, 

The SEEift shall b?. satenrtiried by evaluat- 
ing three cases of the eorrspressc* operation. 
Case I h the same as SEesaiied mAo. 1.3.1 with 
the exxepticti that she cuamatfess <?,„*" j(Tj 
and El" ST.} shall be caieu-lsteiJ by the follow- 
ing equiidori.s: 

S2 ~ 8? 
x m - T]) 
El~ '-XT.'; = :e*; HBl P) 

iLVHS" F) - £*,\ ! (82 *'r 



S2 



x (S2 



Caso II i= wf'n*R. die compressor opsraw* ai 
say inmrmadiate ik"-u) speed between shc- 
triaxhmi tn '/; = 2} anii -tajaimusi C« ~ .U spee-fls 
t» ssitisfy tha buiidinf coollag' toaa. Evaluate 
tba following (M)vsaut)ijs: 







w)>,ere 

jsai&jr.g the i>v.UiiSiJi Ibsui a;.teri-'pfr?.;5;.-c 

B«fa?4 f,he steacy-stati; in-termadiate s^'isd 
anergj- arHcisncy .ratio, &ER...!""i"T.A, car. be 
caieuiaied. ths ur'-it performsTite 'has -to be 
evaluated at th* 'compressor spsec (k«i) m. 
wbkh the ir.tEJi"tn.&i:'j ; ..Eite speed test was' csj;:- 
dtiCts<J. Tfie capacity of ths unit at s,tjy tc-ri;.- 
ffcratare T.. w'Sters the cprnpreaor Dperates ttt 
the interrraediBM ssjeec (,*:■■»!) aiay fee deter- 
jnined by: 

"\Vlnsre; 

^ ^-, s ri.-ss^'r ap ^« d t*; ^- r? 

„ _ Q*-'<82>- €/ ! ^5 

x a ~ /v ■ ■ 



^K, 



Qi"tB7 



P'^'CS?'! 



" Qi^87J - 'Of HS7) 

Or.cfi the equation f« QJ"iTj) has besn 
d$iejrmiiie«i/ the temperature where 
QX'^'BU-T;) can be iVfurid, This tetDparature 
is dssigaaud as i.T. Jt ). The afeexricaJ p»w«- in- 
put for the unit operating at the ioie:~KWsiiiat£ 
tamprfts^-flr speftd (A=n and th« fsraperajure 
(!."'„.) is determined by: 









wTiere.' 

,*U?'i<iy-^t+il-*; t**KC ''■■ '■ ' 



x. 



£•.«:- I(MS 



i^l* : (6' 



S2 -- 67 
- iV^) 



yi.Jua^i 



' - m - 82 

„ £'iV"v87i - JEfj-'iST) 

The energy efficiency ratio of the unit, 
EEE^Cr^X at tiw .iiitcrjKKdtaw speed (i = j] 
asd wesperaturfi "£„ can be caicuiatftd by the 
■equation: 



,"*■-.; T 



Slraiiariy, erierjij' erticiancrv ratios a; tem- 
peratiirc T, «iisi 7^ cars b« cakuiaied bv the 
souatsisns: 



11*1^* ... 



■, 1ST 









£'f- ! i?ti 



w)u*re: 

T] a traijieriiS'jre us. viuch :h# s »: i., 'is-era-iai!; ai 

As. ! .3 Jisd sijspir.i; for isaspsrafiite. 

~Efi„ ; 'dtp-s '■ --*Sic 3i*oe!i> Biate raeray nMvetivf ;stx su. 
toe siiijifflvins ttiiasrotjgs;' smm at i.itnfisf .. 

£'^^, A '^ 7'^r-^^* sto;:.y lAzx;. sriy;^;. 1 niT^kftcK- r;jU^ ;)?. 
suiittd by tht s^Biirm ir, Istcuaa AS.'i.J. 



The sr.ergv elscisncj 5 rutin, ££R i; * ' "J T,.i, 
sKaO bs ta^twkwd by th« ftlkfwfftig e^uaciwn.' 

&£ffL'*' '"',! * A i- S 5i T. •*■■ C k 7"f . 

where Eoefnckrits .4, B. and C shall be evalu- 
ated using ihs falbwjng c^cujaiioa stess: 



o - st; 1( '/..i 


- SERt'iTr - S isr^j.-'irji 


£j^y* ■ ~j 7".. , 


7, -ti - D y- iT t - T,.,i 



r,i - ss*,-iT„ 



Casfl III is tha sanjs as SDecifi*t(3 in A5.1.3.-1, 
Tlic tittsntities Q„* Tl (T ( ) "sad £ tt A "*(?,) and 
EJ'^iTj) shaii be- ealcaiatftsi by t«e equations 
prescribed in A5.I.3. 

Aa.1.7 Sfs&sonst amrgy sfjicianr.y mih for 
8pUi-lyp4 daahss $y$tev\.$. F'sr'aplit-typ*; 
dweUsss systems. SE'ES shsl] b« daftnecl as 
sp&cifkd iji ssetiOTi A5.I.2. fur each mtihma- 
tien sat cfindwr coils te : b* ased witk s com- 
tnot5 ositdoor unit- 

A.5..2 Calculation «f Busang .&a«).-:d Per. 
fisr/nance Factors (HSF J F) for Air- 
Source Ur.iis. 
The testiri£j data ansi resals .r-eqsj.ired to cai- 
aalate tlie seatirig seasonal par&tr.ancu fac- 
tor i'HSPFX in Btts's pft: - wathar, sfet*i) jnduas 
djfi foiiftwtajj": 

(j) Heating, sapacities f Blah) from the in- 
door air er.thalpy .ujsthod for the Hi/th 
Temperarer* Tests, s.j;d thsi toial heat- 
ing dons (Btu'si fer the cyclic and frost 
ascutS3.uiat5.oa tests. , 
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fii) KloKricai pawsr in.pi:i to all com- 
poncata (watts; for tha tteatly state 
lasts, and the eWctriflat usage 
fwait-hcrtirs) '.at At cycli'e sad frost 
Miiaiiiidaiioi; icrcs 
£'.,(4 ".'5 ot H„?B2). 
£,,(17), 

i i i:i i Indoor 'air flow rale >' SCF'M ) and 'exter- 
nal resistance to indo'or air flow Lmhzi 
t?f water W.C! 

Outdoor dry biilh 
Outdoor «:e.t b'Uh or det? point 
Indoor dry balb and 
Indoor we*, b.iiih. 
fv] Data as specified in Table s of ASH- 
?A£ -Standard 37 -SB 

Where the heating capacities p^i^TS, 
QjfSl and $J i 7 ; arid tine indoor air fio v? rats. 
axe calculated -using-'- 1 he equations- specified fe 
■secScfB 7 'j i«w f.'ii3 of 'ASHRaE staisuarc, 
3f(-8&. Ths (»r.al heating toe. %J4 1) and 
^i( !W -35) ars tgkukie'd using' ins equations 
below. 

Units not having an indoor far: as part of 
th'fi mode! id's ted. shall add .1.250 Btuh per 
1,000 3CFM.-«f in.docrair handled to- the 
measured ■capacity to obtain the total -heating 
■qipacttvi^fi"'!, fe,,:(47) r or Q } JLS2l and add 
■365 watts, per. I.OOiiSCFM of indoor air han- 
dled to the measured power to obtain the total 
power iripu^.iyUi, Ej¥i\ or BJ:B2),io the 
■Wilt. '" - 

The coefnewnt's of tsrjTormance i'COP) 
for ttjft High. Teiapei'auirs Tests COIVG2) 
or COP^if), -anti Low Ttwpsra! ure 'Test, 
COPjitlT)j are calculated as- tha- ratio, hf 
the heating caparicv in Bttsh to the 
product .at 5.-11 3- 'shvI the sxw tnpi.ss to 
the mtioor fan in- ■watts- and tho :.powsf 
...inputs to. tho reroatoina sqt:ipni p j.Dt eom- 
PgmsUs (including ail <»Wo1s}'-;b 'wAt-'s. 

Knits which do not hiiV'S indoor a if ?;ir- 
cjf.attog fans fufrjisijed a? asrt ox the 
model shall have their total hea*;r.g dime 
{Qw»( , i-7}} and wss-rgy nr>d E^fajl "m out 
complies eye I s adjusted for t;;e- efTa't of 
wi-culfiting ■'■Indoor .air equipment cower. 
For ttoll'ffited ■wittiout an indoor taa as 
pah of ihc rrwcki, Q, n C47) sha-U !ie in- 
creased by a quantity of hffii; equal to the 
produce pi 1250 Btu.h- par 1,001) SGFM, 
the length of the on-psri<xi of the tasi cycle 
ia hours, and the flow rate of indoor" ,-iir 
circulated in unite ol 1,000 3CF.M. The 
total energy 'ysags; £W«H;7), shall be tha. 
■siim of tlis -oirerpy iEa. ?fl required Far air 
circulation during the test 'cycle "anri the 
energy sibuc! hy the remaining equipment 
:componeot,=: liacluding-aL* . comvola) uui'ir.ft.. 
the test cycle Units net havmg aa indoor 
Tin as -part (it the' rasdel ttswd. shail set the 
eriWtjy ifequ^ad for. infioor air circuJatioa 
ecaai'.to tha-.quajuitP given b.v thf product 
of 365 traits'pe'r 109*0 5eFM,";hs length of 
diE.ob.-perio.d of the test crcte in hours, and 
the: rate of imcior nr wreviJau-d in -.im'ss of 

;i()Ooscr>L 

. , The. ejclic cDefRoiant ef peffomtjnce, 
vQP«j«(47) is citlcitiated as the ratio of the 
total Keating done (Q^liT)) in Btii ! s to 
the prodtict.cif 3.41 : 3 Btu/watt-hourar.d the 
lotaUnetgy usags f£,,„(47)} in watt hoars, 
The-.net heating capacity, Q ^i'JSs Btuh, is 

the, totRl.net heatiiig'done pver tha test period 

(including any credit for the indoor fan heat! 

divided by the total length of the tesi period. 

in hours. 



For air-sou ro> units that art- equipped, with 
"dsrsasd defrflat csjfitrol Systems-': chft value 
!'u?HBPh: :u dt ; >e.r.riijjvid ifeive snail be ■ran i- 
£ ,; 'fiisi;d bv bo" enhiincernent fkisr F,^ to coin- 
peiiijaii: for iroait-ved performance t?: rr«as- 
-Mrfres- in. the. frost ..%cftjmsikt,-.or. Test. Tha 
ihttor /r'sc daphnes on th« nuniber of defrost 
i'Kl& m : s il-hout periiid and shotild he cal- 
culated as. ibi'luws: 

where;. 

F.<j~ dsr.Rurtd def rosi tts'J i 1 . !ns(;dir. a R!iil»tiiie'r l« 
' ilSP.pi 

^O^wt.^'itvtiv- i^ ; ^r^sr.tf ■■ 

T„ rl * CnBffiiilrr.EIKit "b!tiA"i!Sll StfrSil* i'i')(iwtsl bv IOK- 
ST8IS IS Si'.K'Jtt'j.W "Sfl i-ll-niSKUW- 15 i*SS l! 

For ubsts tested .withoui-inti&or fans, the 
srjJue dc-tsrmined for (?a^S5> bebw shall be 
UncHSase'd 'bv a qua'atity of-, heat «q-jal la the 
product' .01" 1250 Bttil'i par' IpoagO'FH, the 
i'ew^th jf tim^th ho.ut's ciur,tij'ths;,Fi-otf At- 
cumulansti Tjjgt that there wsre Indoor air 
i.circulaiiiJS. and the average '%->,' rats hi' m- 
■*m Mr c'rcalatsd iri : "UMts'of,350'0-SCFM. 

%e total ensrfv uk;g6,:.^/35t.:iha.i;l be 
the stMi of tfe sne'i% usage required ft* m- 
dpor-aircirculktion during the test-period and 
the'energy used by the 'reirutmmg eeujpmeRL 
cbmpoiiBMS during the test period. Units net 
having an iadooi- fan as part .of the mod si 
tested", shall set the.-<inergy -required wt indoor 
air tuxrjktion etjusl to the atmntitv given hv 
ihtpirodua-of 365 \ratts per' 1000 SCFM, the 
lenfth of tune in hmm diiri; 1 -g the fro'si A«- 
■epmulsadn.Tkrthat there w^i indsor.air dr- 
ciiUtJBg, flrii! the sve-rage hew rate of mdo'o'r 
a.iffiireulated in : uii.u,= of 1000 SSPM, 

The aetisal heaving done during the 
Cyclic Test, Q„&4.~), shall. he deterhiiny;! 
. using, the iollpwip % equation : 



11} Q m W]± 
where 



.^0Xl ? XC M XT 

iiy'xa+H'*)] 






:he 



^». tflii ffuw ratfl fi«?ifli; \\\i on-ps-'k*;. e^ticylii 
ati:ora*a.-ii:*.with wciisn 7.8,3 iifASHtWE' 
(Sard 33:84 tsSEM; 
Cr»» : S[>*ei.iic. 1'isat ai -TOMsam pressors .:>r ait-? 
ffiixiu,-y Dtr soL'nd af <ir-, J ;s:r„!btyrlb-f'(. 

dry-ti'iil!) 'ifhipMiiiirs; imiDitii^' rciw. 
piPSJUri; usrf in !Tic d«;fnni!5i'.:<;j) oi iftc-ji 
jir ftjw rste tty-ib}. 
lr,=lItHi::(jity miiu itb/lb). 

and I lh.r-F\ which is descn?g« by 
.equation: ' . " 

flttira indoor fen sil) ,■ 

r= , r ,w*tn-?«i(m 

j.inmciiidswf.snDi:). 

where 

^,i«)-rir;-itsiW iwi^rafirf oUtr «i«riii? ifce m- 

Tjj{f)».prj'-ji'!iii[ leiipwsuiw gs air kara^g ilie .in- 
diiortoli ^Ki at iim^ 't'; 

The net. 'huacbg, Qt> w (3S) to Btu-'-s 
rlorif! ii11v.if.1g tins test periucl shall' hi riatar- 
mined using the following equation: ' 



(2) «MF(3a)« 



[K'XtL-tfF,}] 



ivhere 

'/■c it? Bvfraas of lirssir Slaw ftts »aTeu.|j:it. ! -.u Sur 

j;.-,a|i nt ihi «a- (liitcj **■ eniuatiijr, ■ijv..f C aii*»f 
7.a J *; ,Afc!-i(.iN& SiaMjaTii S" -SS ' 

feSiiirsssf .wijrid-af-o.-yjJr.'S'lii'lfeF:- ■ 
V'„>si ^MtsirSi rartiiT",* ft! i T-ti&uir r,x-*'Ht,T'M 't-i -i .■ 
-.(a-j-W!) i fjT.'p(r»ui:f, miSisfeV rails, ami $p>s~ 
airs-iissi hi 'to ■■liKWrsltsii.vncf u« H!*«r i;f 

liw &is. ]?!.;,«». - - ■ 

■!iv*H(iaiidi!,?rt(.ii>.(!b/i!)5; ' 

tind I" ihr. -F'h_ Riiich t^ afistcibed hy the 
egirat-ion; 

J(!ii.T!!>-(ii'i:asti!c. r tiJSt-wrsi1:i£tsonl 
, , . ■ ' . ; - 

wherfe 
r,M'j-|*"Di-;, hu'ib ,(i n^fHit.-^ nfair smwiiig i«isui- 

JVSf; - Urj - '":nlh ir-7sprcw ! 's (Stair Ssavi.iif, '.if.fjdw 
'c^Ji ti-:vU ^mp-^t 

.The -cyclic deirraciiitibn coefficient shall 
ho calculats;! as f'oilows: 



C fl — 



"'r:o.plf4?) 

l-.r/LF- 



where 



lo iliis ww» .0.1 

CC'F„(\7) djs idfftKd'iboTif. 

/JiP is.iBo'nwOIDB ioad Jdflte ■alcui««] is 
Foilows; "";' 

ITT r+ ^cyg^** 1 ( .. 



^li!Ki 'as defined above 

t w Dt!.-et itrn rf iiin? fhsarsj far ciw (oinpitfcj 
■»vsfe<i-)'i'-;i&yvfi sf due ci>,T-prs«tir"M" lisni 

A6.2..1 Calculation of the heating seasonal 
perfontianee factor fHSPFi for aix- 
sowee heat pumps with single, speed 
compressors. 

For -each climate region Usted in isciibn 
A6.2-.4. and for design heating- requirements 
>ifjriaUo both thrEtanaardhted mimmum anh 
tnaxiaum design Beating reqyiraments ie- 
fined below, calculate the "RSPF defined as; 



'HS.PF 



J^%BL(TH 






X(Z) 



l^-^^W 



+ 71 



f n J 



"These items have .bee n corrected in accordance with ; 
Department of Energy, da«d December 7. I960. 



liusr rfom me 
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B&asi'ixuit jteK s3 « 'St; sis ssssiita^is-ss- 



.» S »s 









ai'iil -31/ iT 'i % dw%>u$s- eg ki« i as. &«"■ ?spirf inure 



^^^ypift)^ 



tcsx (&.#.£} 



..IS3iaE":<¥%si&. 



*■; v r :;.,_f .ll^lli. \ !- a r j> U ft i 



■SasrE 

Si'^wfeE -is a 5'sii»sft«K fiajiw sf&t* W' 31 :;", f? 



.1.... , . ... : . .. '. 






[ftssU f Jt 









a;-*, its; 






"&■.*.<■■ 



60 



i i:a.f..j?ft|jisnfl I, 
ii ir:r ^.j^* *i-(;t* -.'t 



j^UTH- 



^<f.f ,-.[?;■ 



l^r^H"), 



q? "gSipii- V 






ssd 



S,™.V<:%^ : ' : |.Si;;S83:i3Si-SiaSf5 S?feiSi5;g:SH5!jI?6'asUt 



4f^H3-r- 






■ : ■ . - 'tlj 'Hit' W'asid Tl 



$i s T-\ mi 



?j >4Sj 0.7 T: t <ttW 



'hT^imfa-Tf^p&i 



i. iSiSBF* *$> J'"™ fi til 1 ■' ft n, 1>.;»™ 



*.sa' ... 

fe^" : .. ■ . .' '\ ' ■'- " 

*.] .''.ti;ni>BV.«(J"v? 

wharf 
'kit *4"i *«■ vfe- tasa .surajs iskVjJsSi.r af?;%-'»* ftiwtss 






■IS 



•^hers : i^ „i4 7) aad £ K i4T b sss^ ■§ K.?i-SS) ■ a,r.d 



:■<>"' O *? i a»s s4> 



1,'jsts Snee'Dtt*- 






i?l 



^y^^'L^) j '.^'l ^ .jVJ 



-sfl 



1 , r ■ ^ w 



as. a 



<?(T^ 



iS;4iS;,i&(^) 



3i\.e. ■■ 



ip** Hft BrsM *dTirf po*sf5 ![.n watts?, ««««- 

f regl AMiishuistttcis .fesL susd *hf tew Tss;- 

"For «.ssd of'kh* StX i-afsms sSesiSsa *a se«» 
sjiKi ..49.15, aucdais ths. sesfeg ~asasnsl 
■SfrrKsffej33':r,5is fectors ffisAi fess§pa! -fo^ft ting 
isiss s3rrssppfia'b.g »-ase sumzlssiihti m'as- 

sm#fj?.s aK'2 Tor sU wisr. sia.a GBtt^iss^iri ssci^jia 

ss»ass aaas. -pumps wish a-r^ro-ape^i 
A6.2.-;.. assi for tU'Ss?. 'ss&tMi^ Kft« : irsfnaB\5 



K f 



' *T S*. wiia ;iit asti e!,'«:ra'.;;.t S! ««k feif!i 
ill ffiafBWffi, -.s-.iSisS 

■ tsgyz w taa fciit p.&'p «e.3eEat?;itg- sit i.dvf 

s.ii!'*s'««»f SnWsriifSjf ^ii;*S!#l:#;iBHiK teas-* 

i.e., i-^-ij for ■ 'wfsssli, >bs bsutisag »sL>e£ 



( 
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S.£.{T;) 



!Hff;l K .. 



it; T,<T W y 

Gas is.— I" sua ai'-5'rs^;Kg.V>s ;.-»"**» fciss 
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APPENDIX D. PRESCRIPTIVE METHODOLOGY 

FOR THE CYCLIC TESTING OF DUCTED SYSTEMS 

REQUIRED BY C4.1 AND C4.2 - NORMATIVE 



For the purpose of uniformity in the cyclic test requirements 
of Appendix C, the following test apparatus and conditions 
shall be met: 

Dl The test apparatus is a physical arrangement of 
dampers, damper boxes, mixers, thermopile and ducts all 
properly sealed and insulated, See Figures Dl through D4 
for typical test apparatus. The arrangement and size(s) of 
the components may be altered to meet the physical 
requirements of the unit to be tested. 

D2 Dampers and their boxes shall be located outside of 
the ANSI/ASHRAE Standard 37 pressure measurement 
locations in the inlet air and. outlet air ducts. 

D3 The entire test apparatus shall not have a leakage rate 
which exceeds 20 cfm [0.01 m 3 /s ] when a negative pressure 
of 1 .0 in H 2 [0.25 kPa] is maintained at the apparatus exit 
air location. 

D4 The apparatus shall be insulated to have "U" value 
not to exceed 0,04 Btu/(h-fr-°F) total. 

D5 The air mixer and a 40% maximum open area 
perforated screen shall be located in the outlet air portion of 
the apparatus upstream of the outlet damper. The mixer(s) 
shall be as described in ANSI/ASHRAE Standard 4 1 .1 . The 
mixing device shall achieve a maximum temperature spread 
of 1.5°F [0.8 °C] across the device. An inlet air mixer is not 
required. 

D6 The temperature difference between inlet air and 
outlet air shall be measured by a thermopile. The 
thermopile shall be constructed of 24 gauge thermocouple 
wire with 1 6 junctions at each end. At each junction point 
the wire insulation shall be stripped for a length of 1.0 in 
[25 mm]. The junction of the wires shall have no more than 
two bonded turns. 



07 The dampers shall be capable of being completely 
opened or completely closed within a time period not to 
exceed 10 seconds for each action. Airflow through the 
equipment being tested should stop within 3 seconds after 
the airflow measuring device is de-energized. The air 
pressure difference (AP) at the nozzle shall be within 2% of 
steady state AP within 15 seconds from the time the air 
measuring device is re-energi2ed. 

D8 Test set up, temperature and electrical measurements 
must be identical for "C" and "U" tests in order to obtain 
minimum error in C D . Electrical measurements shall be 
taken with an integrating type meter per ANSI/AS H&AE 
Standard 37 having an accuracy for all ranges experienced 
during the cyclic test. 

D9 Prior to taking test data, the unit shall be operated at 
least one hour after achieving dry coil conditions. The drain 
pan shall be drained and the drain opening plugged. The 
drain pan shall be completely dry in order to maximize 
repeatability and reproducibility of test results. 

D10 For coil only units not employing an enclosure, the 
coil shall be tested with an enclosure constructed of 1.0 in 
[25 mm ] Fiberglass ductboard with a density of 6 lb/ft 3 [100 
kg/m 3 ] or an equivalent "R" value. For units with enclosures 
or cabinets, no extra insulating or sealing shall be employed. 
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Figure D1. Tunnel Air Enthalpy Test Method Arrangement 
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Figure D2. Loop Air Enthalpy Test Method Arrangement 
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Figure D3. Calorimeter Air Enthalpy Test Method Arrangement 
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Figure D4 Room Air Enthalpy Test Method Arrangement 



AR! STANDARD21 0/240-2003 



APPENDIX E. EXAMPLE OF CALCULATSNG 
INTEGRATED PART-LOAD VALUES (IPLV) - NORMATIVE 



El Purpose and Scope. 

El.l Purpose. This appendix shows example 
calculations for determining Integrated Part-Load 
Values (IPLV). 

El. 2 Scope. This appendix is for equipment 
covered by this standard. 

E2 General Equation and Definitions of Terms. 

IPLV = (PLF, - PLF 2 } f EERi " fEBR2 ] EI 



+ (PLF 2 - PLFj ) 



(PUfVj-PLF,,) 



EER.2 + EER.3 



EER n -i + EER n 



+ (PLF n )(EER„ ) 



where: 



PLF 



Subscript 1 



Part-load factor 

determined from Figure 

El :: ■ -;,/.: 

Total number of capacity 
steps 

1 00% capacity and EER 
at part- load Rating 
Conditions 



Subscript 2, 3,zlc.= Specific capacity and 
EER at part- load steps 
per 6.2 of this standard 



E3 Calculation Example for a Four Capacity Step 
System. 

E3.1 Assume equipment has four capacity steps as 
follows: 

1 100% (full load) 

2 75% of full load 

3 50%offullioad 

4 25%offullload 

E3.2 Obtain part-load factors from Figure El . 

E3.3 Obtain EER at each capacity step per 6.2 of 
this standard. 



E3.4 
with: 



Calculate IPLV using the general equation 



n = 4 

. ...PLFj = 1.0 EER, = 8.9 

. PLF 2 = 0.9 EER 2 = 7.7 

PLF 3 = 0.4 EER 3 = 7.1 

PLF 4 = 0.1 EER, = 5.0 

Enter the above values in Equation El : 

O Q 4* 7 7 

IPLV = (1.0-0.9) ' 



+ (0.9-0.4) 



+ (0.4-0.1) 



7.7 + 7.1 



7.1 + 5.0 



+ 0.1x5.0 

= (0.1 x 8.3) + (0.5x7.4) 

+ (0.3 x 6.0) + 0.5 

= 0.83 + 3.70+ 1.80 + 0.5 

IPLV = 6.8Btu/(W'h) 

To further illustrate the calculation process, 
see the example in Table El . 
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■g 



£ 

£ 




PERCENT OF FUUAOA0 CAR<CrTY AT 
FART-LOAD CCNDTnCHS 



Note: The curve is based on following equation: 

PLF - A0 4- (AlxQ) + {A2xQ 1 )+(A3xQ i )4-(A4xCr)+(A5xQ s )4-(A6xQ*) 

where; PLF - Part-Load Factor 

Q * Percent of full-bad capacity at part-load rating 
conditions. 

0.12773917 x 10- 



AG : 

Al 

A2; 

A3- 

A4 

A5 

A6 



- 0.27648713 ■ x 10 - 1 
0.50672449 x 10 - J 

-0.25966636 x 1G"* 
0-69875354 x I0~* 

-0.76859712 x 1Q-* 
0.28918272 x IQ"" 1 



Figure E1. Part -Load Factor Example 
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I-P Units 



Using information from E3: 



Table E1. Example IPLV Calculation 


Capacity 


% Full 


PLF 3 


Mfrs. 


Avg. 


PLF Diff. 


Avg. EER x 


Weighted 


Step 


Load 
Cap. 2 




Part- 
Load 
EER 


Part- 
Load 
EER 




PLF Diff. = 


Avg. 


1 


100% 


1.0 


8.9 2 


8.3 


(1.0-0.9) = 
0.1 


8.3x0.1 


0.83 


2 


75% 


0.9 


7.7 


7.4 


(0.9 - 0.4) - 


7.4x0.5 


3.70 


3 


50% 


0.4 


7.1 


6.0 


0.5 


6.0x0.3 


■ 1.80 


4 


25% 


0.1 


5.0 


5.0 ! 


(0.4-0.1) = 
0.3 


5.0 'x 0.1 


0.50 




0% 


0.0 






(0.1 -0.0) = 
0.1 


Single number 
IPLV 


6.83 4 


Notes: 




1 For the range between 0% capacity and the last capacity step, use EER of the last capacity step for the 


average EER. 




1 The 100% capacity and EER are to be determined at the part-load Rating Conditions. 




3 Part-load factor from Figure El . 




* Rounded to 6.8 Btu/(W-h). 
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